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THFORMATION CIRCULAR 


DEPARTMENT CF THE INTERIOR - BUREAU OF MIS 


LIST OF STANDARD STARTERS AVAILASLE TO of SPaCTIVE 
BUILDERS OF PERMISSIBLE OUTFITSL 


By H, B, Brunot® and M, W. Means? 


The United States Bureau of Mines under provisions of Schedule oot issues 
approvals covering complete operating units such as loading machines, room 
hoists, and storage-battery locomotives. Certain manufacturers design and 
build entire machines, Other manufacturers purchase a part or all of the elec- 
trical accessories from manurecturers of electrical equipment and make up per=- 
missible wnits by assembling them, 


Before the assembler purchases electrical accessories for use in such con— 
templated wnits he may require certain information from the accessory manu- 
facturer as to whether the particular accessories are suitable for assembly in 
his proposed permissible outfit. To aid accessory manufacturers in marketing 
their product, a provision was incorporated in Schedule 20 whereby tests might 
be made on individual accessories aud reports rendered as to the suitability 
of a given accessory for use in permissible assemblies, 


The section of Schedule 2C which permits this special work reads as 
follows: 


CONDITIONS UNDER WHICH SEPARATE PARTS WILL Bu 
INVESTIGATED AS TO SUITABILITY FOR 
INCORPORATION ON PERMISSIBLE 
MACHINES 


Manufacturers having a motor, controller, or other separate 
electrical units which they wish to offer to a prospective build- 
er of permissible machine may submit such wnits for inspection and 
test and obtain a report on the results from the Bureau, (See 
Inspection and Test Reports, p. 23.) | 
The Bureau of Mines will welcome reprinting of this paper, provided the fol- 
lowing footnote acknowledgment is used: "Reprint from U.S. Bureau of Mines 


Information Circular 6349," 
Associate electrical engineer, U.S. Bureau of Mines, electrical section, 


[+ 


2 
Pittsburgh Experiment Station, Pittsburgh, Pa. 

3 Assistant electrical engineer, U.S. Bureau of Mines, Pittsburgh Experiment 
Station, Pittsburgh, Pa. | 

14: U.S. Bureau of Mines, Explosion-Proof Mine Equipment: Schedule 20, 
February 1930, 27 pp. 
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Application 


. 


A letter accompanied by appropriate fees and requesting an 
investigation into the qualifications of the wnit for incorporation 
in permissible machines, should be addressed to the Director, Bu- 
reau of Mines, Washington, D.C. 


Inspection and Tests 


The procedure followed by the Bureau in making inspections 
and tests of units to determine their suitability is identical 
with that followed for parts of permissible cquipment as previously 
outlined in this schedule. The fees, drawings, and other details 
to be taken care of by the manufacturer are likewise the same for - 
separate units as for parts of complete machines submitted for 
approval. 


Report of Suitability 


When a separate unit has passed the required inspections and 
tests and suitable drawings have been filed with the Bureau a for- 
mal letter of notification that the unit has the necessary quali- 
ications will be furnished the manufacturer from the Washington — 
office of the Bireamm, This letter will authorize the manufacturer 
to offer such a separate wnit to a builder of permissible machines 
with the assurance that, unless modified further, inspection and 
test of the unit will not be required by the Bureau. The use of 
the Bureau's name on any label or plate attached to the separate 
unit, or advertising the wnit as "approved," will not be sanctioned, 


Note: It should be understood that a Bureau of Mines approval 
covers complete machines only, and therefore approval of machines in 
which separate units are installed cannot properly be claimed by 
the assembler or builder without first obtaining formal authoriza- 
tion from the Bureau, : 


Starters that have been tested and inspected in accordance with the fore- 
going procedure and found satisfactory or starters that have already been used 
in permissible assemblies can be offered to prospective customers with the 
assurance that if furnished in the exact design previously tested they need 
not be retested to obtain approval of a permissible assembly of which the 
starter constitutes a part. 


A customer, however, often wants a starter slightly different from the 
one previously tested and inspected by the Bureau. If the change is such as 
to alter the unoccupied space (internal volume) of the starter, affect the 
flange joints of the starter or covers, or modify other flame paths a retest 
will in most instances be deemed necessary. Also a change in material ora 
modification of the bolt spacing may require a retest, 
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The folloving list of starters has been prepared. in order that prospective 
purchasers may have a ready list of those that have been jud.ed suitable for 
incorporation in permissible ovtfits. This list includes only standard start- 
ers for general application. A number of the manufacturers listed below are 
in a vosition to furnish a large variety of special control for permissible 
applications without extensive modifications in compartments which have com- 
Plied with the suitability requirements of the Bureau, 


WACROSS-THE-LINE" D.C, STARTERS 


B, ©, Tracy Co, Starter 


The B, P. Tracy. "“across-the-line" starter is suitable for starting motors 
rated up to 5 hp.: 250 or 500 volts D.C. It includes a two-pole mamually 
operated contactor with = magnetic overload relay. As the overating mechanism 
is not the trip-free tyne, a fuse is included in the starter. The lead en- 
trances are the stuffing-box type. 


Browm-Fayro Co, Switch 


The Brovn—Fayro Co. across—the-line switch is suitable for starting motors 
rated up to 5 hy.: 250 or 500 volts D.C. It is a manually overated two~pole, 
single-throw, ‘imife~blade type with a quick~breal mechanism, A magnet coil 
holds the switch closed against a spring. A thermal reley is used for overload 
protection, As the operating mechenism is not the trip-free type, a fuse is 
included in the starter; this fuse also provides thea necessary short-circuit 
protection, The lead entrances are the stuffing=-box tyne. 


Crocker—Wheeler Electric Mfg, Co, Switch 


The Crocker~Wheeler across—the~line switch is suitable for starting motors 
rated up to 5 hp.: 250 or 500 volts D.C. It is a two~pole knifo-blade type 
with quick-brea: mechanism, A fuse is used for overload protection, An inter 
locked fuse plug is ::rovided to prevent renewal of the fuse with the switch in 
the closed position. The lead entrances aro the stuffing-box type. 


Cutler—Hammer, Inc,, Starter 


The Cutler~Hammer across~the~line starter is suitable for starting motors 
rated up to 5 hp.: 250 or 500 volts D.C, It includes a two-pole manually 
operated contactor and a tirermal overload. A fuse is proviced both because the 
operating mechanism is not the trip-free type and to give short-circuit pro- 
tection. The lead entrances are the stuffing-box tyne. 


Flood City Bress & Blectric Co, Sterter 


The Flood City across—the~line starter contains a 250—volt, two~pole, 
manually operated circuit breaker with trip~free-tyne operating mechanism. 
The current rating is up to 50 amperes. Thermal overload and short-circuit 
protection are provided, The lead entrances are the stuffing—box type. 
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General Electric Co, Type CR-4350-Bl to B6 Starters 


The General Electric Type CR-S50-Bl to B6 across~the~line starters are 
suitable for starting motors rated up to 5 kp.: 250 or 500 volts D.C. These 
starters contain a double~pole contactor overated by a start-stop control 
switch, A thermal relay provides overload protection, <A fuse is used for 
short-circuit protection. ‘he lead entrances are the stuffing-—box type. 


Goodman Manufacturing Co, Teme 21575 Switch 


| The Goodman Manufacturing Co. across-the-line switch is suitable for 
starting motors rated up to 1 hy.: 250 or 500 volts D.C. It is a two-pole, 
single-throw, knife-blade type with auxiliary blades for quick break. A fuse 
is used for overload protection. An interlocked cover prevents renewel of the 
fuse with the switch in the closed position. The lead entrance is the insu- 
lated~stud type. | 


South Fork Foundry & Machine Co, 
Louder Safety Switch 


The Louder safety switch is an across~the~line switch for starting motors 
rated up to 5 hp.: 250 or 500 volts D.C. It is a twoempole knife—blade type. 
A fuse provides overload protection, Quick-break action is obtained by 
springs mounted in conjunction with the operating handle. An interlocked 
cover prevents renewal of the fuse with the switch in the closed position, 
The lead entrances are the stuffing—box type. 


Ohio Brass Co, Starter 


The Ohio Brass Co, across~-the-line starter is suitable for starting motors 
rated up to 1-1/2 hp.: 250 or 500 volts D.C. Magnetic and thermal overload 
protection are provided, The lead entrances are the stuffing~box type. 


Crouse~Hinds Co, Tyne FILB-GM Condulets 


The Crouse~Hinds Co, D.C. across-the-line starter contains a manually 
operated circuit breaker, 2 poles for 250 volts and 3 poles (2 poles in series 
on positive line) for 500 volts, with trip-free—type.operuting mechanism, the 
current rating is up to 50 amperes, Thermal overload and. suort—circuit pro- 
tection are provided. The case is tanned to receive sturfing box or sealed 
type rigid conduit lead~entrence fittings. (The lead-entrance fittings are 
not supplied with the starter.) 


Jeffrey Manufacturines Co, Class 27 Switch 


The Joffrey Manufacturing Co, Class 27 switch has been used as an across-~ 
the-line starter for 3— and 5<hp. 250—volt and 3—hp. 500--volt D.C. motors and 
for a 250-volt motor having en intermittent rating of 7-1/2 hp. It is a two- 
pole, single~throw, drumtype switch. A fuse is used for overload protection. 
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oo An interlocked cover prevents renewal of the fuse with the s:vitch in the closed 
position, The lead entrances are the stuffing—box tyne. 


— 


Westinchouse Electric & Manufacturing Co, DrumTywe Switch 


The Westinghovse drumtype switch is en acrossethe~line starter for 230- 
- volt D.C, motors rated up to 5 hp. It is built both for reversing and non- 

' Yeversing service. A fuse is used for overload protection, An interlocked 
cover is provided to prevent renewal of the fuse witn the switch in the closed 
position, The lead entrances are the stuffing~box type. 


Westinghouse Electric & Manufacturing Co, Type "0" 
Class 8508 Starter 


Tne Westinghouse tyne "C" acrossethe~line starters are suitable for start- 
ing motors rated up to 5 hp.: 230 or 500 volts D.C. These starters are the 
contactor type with pnush button, thermal overload, and fuse short-circuit pro- 
tection. The lead entrances are the stuffinz—box type. 


NACROSS-THE-LINE" A.C, STARTERS 


i General Electric Co, Type CR-7850-D1 Starter 


. The General Electric Type CR-7850-D1 across-the-line starter is suitable 

“for starting motors rated up to 15 hp. at 220 volts or 20 hp.: 440 volts A.C. 

~ This starter is the push-button tyne with a three—pole contactor. A thermal 
relay provides overload protection. Fuses are used for short-circuit protec- 
tion. The lead entrances are the stuffing—box type, 


Jeffrey Manufacturinz Co, Class 26 
ee Switch - 


= The Jeffrey Class 2d across-the-line switch is furnished either with or 
without a reversing feature. It has fuse overload protection and is suitable 
for starting motors rated up to 7-1/2 hp.: 220 or volts A.C, An inter- 
Locked cover prevents renewal of the fuse with the switch in the closed posi- 

2 tion, The reverse lever is interlocked with the switch handle to prevent re~ 

versing with the switch closed, The lead entrances are the stuffing~-box type. 


Westinzhouse Electric & Monufacturing Co, Class 11200~H-4 


11200~A-~4} Starters 


The Westinghouse Class 11200~H~4 4.C, across~the-line starter is suitable 
for starting motors rated up to 5 hp.: 220 volts or 7-1/2 hp.: 440 volts; the 
Class 11200—4-4 is suitable for starting motors rated up to 10 hp.: 220 volts 
or 20 hp,: WO volts A.C, These starters are the push-button type with three- 
pole contactors. Thermal relays provide overload protection. Fuses are used 
for short-circuit protection. The lead entrances are the stuffing~box type. 
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Westinghouse Blectric & Manufacturing Co, 
Class 11200-C~4X Starter 


The Westinghouse 11200-C-4X A.C. across-the~line starter is suitable for 
starting motors rated up to 20 hn.: 220 volts or 4O hp.s 440 volts A.C. This 
starter is the push-button type with a three~pole contactor. Thermal overload 
and fuse short-circuit protection are proviced. The lead entrances are the 
stuffing—box type. 


Jeffrey Manufacturing Co, Line-Starter 


The Jeffrey Manufacturing Co, line~starter for cutting machines is sult- 
able for starting motors rated 50 hn,: 220 or 440 volts A.C, The starter is 
the push~button (or control-switch) type with a three-pole contactor. Three 
magnetic relays provice overload and short-circuit protection. The lead en- 
trances are the stuffinzbox type. | 


Crouse-Hinds Co, Type FLB~GM Condulets 


The Crouse~Hincs Co. A.C. across-the~line starter contains a manually 
operated 220~ or Wid-volt throe-~pole circuit breaker with trip~free—type 
operating mechanism. The current ratinz is up to 50 amperes. Thermal over— 
load and short-circuit protection are provided. The case is tapped to receive 
stuffing box or soaled-type rizid conduit lead-entrance fittings. (The lead 
entrance fittings are not supvlied with the starter.) 


"]-, 2+, AND 3-STEP" D.C, STARTERS 


General Electric Type CR~4350-A~1 Starter 


The General Electric Type CR~l4850—Ael starter is a manually operated con- 
tactormtype starter with 1 step of resistance, suitable for starting motors 
rated up to 5 hp.: 250 or 500 volts D.C, The operating mechanism is the trip- 
free type. Thermal overload and fuse short-circuit protection are provided, 
The lead entrances are the stuffing—box type. 


General Electric Co, Type CR-'4850~C~1 Starter 


The General Electric Co. Type CR-4S50-C~1 starter with 2-step accelera- 
tion is suitable for starting motors rated up to 15 hp.: 250 volts or 20 hp.: 
500 volts D.C, This starter is the contactor type with push button, thermal 
overload, and fuse snort-circuit protection. The lead entrances are the 
stuffing~box type. 


General Electric Co, Type DJ-15/-A Control Group 


The General Electric Type DJ~175-A control group is a master drum-switcs 
operated l-step contactor starter with a manually operated drum reverse switch 
suitable for starting motors rated up to 15 hp.: 250 volts D.C. A magnetic 
relay provides overload and short-circuit protection; an auxiliary thermal 
relay prevents overheating the resistance. The lead entrances are the stuffin:- 
box type. 
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Jeffrey Manufacturing Co, Class 26 Starter 


The Jeffrey Class 26 starter is manually operated with 1 step of resistance. 
It is furnished with or without a reversing feature.: It has fuse overload pro- 
tection and is suitable for starting motors rated up to 10 hp.:s 250 or 500 
volts D.C. An interlocked cover prevents renewal of the fuse with.the switch in 
the closed position. The reverse lever is interlocked with the switch handle 
and prevents reversal with the switch closed, The lead entrances are the stuff- 
ing~box type. , : 


Westinzhouse Electric & Manufacturing Co, Class 
8515-SH Starters 


The Westinghouse Class 8518-SM l-step starters are suitable for starting 
motors rated up to 15 hp.; the 2-step starters are suitable for starting motors 
rated up to 25 hp.: 250 or 500 volts D.C, These starters are the contactor 
type with push button, thermal overload, and magnetic short-circuit protection. 
The lead entrences are the stuffing~box type. : 


Westinghouse Electric & Manufacturing Oo, 
Class 8515-SM Reversing Starters 


The Westinghouse Class 8518-SM reversing l-step starters are suitable for 
starting motors reted up to 15 hp., and the 2~step starters design are suitable 
for starting motors rated up to 25 hp.: 250 or 500 volts D.C, These starters 
are the contactor type with manual drum reversing switch, having auxiliary con- 
tacts for the control circuit. Thermal overload and magnetic short-circuit 
protection are provided. The lead entrances are the stuffing~box type. 


Sullivan Machinery Co, Starters 


The Sullivan Machinery Co. has 2— and 3-step starters suitable for starting 
30—hp. air compressors at 250 or 500 volts D.C. These starters are the con- 
tactor type with magnetic overload protection, A two—pole switch with an inter- 
locked fuse plug is incorporated in the design mainly to provide a break in the 
megative line. One control contains a manual revetse switch with a pilot for 
operating the starter panel; the other starter is operated by a push-button, 
The lead entrances are the stuffing-box type, . 


The company has l~ and 2-step starters suitable for starting 30- and 50~hp. 
cutting~machine motors at 250 or 500 volts D.C. These starters are the con- 
tactor type with push button, magnetic overload, and short-circuit protection. 
One starter has a manual reverse and another a trip~freoe~-type two-pole circuit 
breaker with both thermal and magnetic overload. The lead entrances aro the 
stuffing—box type. 
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Clark Controller Co, = Joy Manufacturing Co, Starter 


The loading~machine starter made by the Clark Controller Co. for the Joy 
Manufacturing Co, is a 2-step contactor starter suitable for starting 35—hp. 
motors at 250 or 500 volts D.C. It has lever-operated control switches, mag- 
netic overload and short~circuit protection, and a manual reverse. The lead 
entrances are the insulated-stud type. This starter is also built with a two- 
pole switch having an auxiliary control—circuit contact. The switch has a 
stuffing~box lead entrance for the incoming cable. and permits connecting the 
shunt field before the armature circuit is completed. 
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